

[image: image1]
Sex differences evident in elevated anxiety symptoms in multiple sclerosis, inflammatory bowel disease, and rheumatoid arthritis









 


	
	
TYPE Original Research
PUBLISHED 22 November 2023
DOI 10.3389/fpsyt.2023.1260420






Sex differences evident in elevated anxiety symptoms in multiple sclerosis, inflammatory bowel disease, and rheumatoid arthritis

Jerlin Joyees1, Ruth Ann Marrie2,3, Charles N. Bernstein2,4, James M. Bolton5, John D. Fisk6, Lesley A. Graff7, Carol Hitchon3,8, Scott B. Patten9 and Kaarina Kowalec1,10* for the CIHR team in defining the burden and managing the effects of psychiatric comorbidity in chronic immunoinflammatory disease


1College of Pharmacy, Rady Faculty of Health Sciences, University of Manitoba, Winnipeg, MB, Canada

2Department of Internal Medicine, Max Rady College of Medicine, Rady Faculty of Health Sciences, University of Manitoba, Winnipeg, MB, Canada

3Department of Community Health Sciences, Max Rady College of Medicine, Rady Faculty of Health Sciences, University of Manitoba, Winnipeg, MB, Canada

4IBD Clinical and Research Centre, Rady Faculty of Health Sciences, University of Manitoba, Winnipeg, MB, Canada

5Department of Psychiatry, Max Rady College of Medicine Rady Faculty of Health Sciences, University of Manitoba, Winnipeg, MB, Canada

6Nova Scotia Health and Departments of Psychiatry, Psychology and Neuroscience, and Medicine, Dalhousie University, Halifax, NS, Canada

7Department of Clinical Health Psychology, Max Rady College of Medicine, Rady Faculty of Health Sciences, University of Manitoba, Winnipeg, MB, Canada

8Section of Rheumatology, Max Rady College of Medicine, Rady Faculty of Health Sciences, University of Manitoba, Winnipeg, MB, Canada

9Department of Community Health Sciences, Cumming School of Medicine, University of Calgary, Calgary, AB, Canada

10Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Solna, Sweden

[image: image2]

OPEN ACCESS

EDITED BY
 María Dolores Roldan-Tapia, University of Almeria, Spain

REVIEWED BY
 Farnaz Etesam, Tehran University of Medical Sciences, Iran
 Tommaso Benedetto Jannini, University of Rome Tor Vergata, Italy

*CORRESPONDENCE
 Kaarina Kowalec, kaarina.kowalec@umanitoba.ca 

RECEIVED 17 July 2023
 ACCEPTED 18 October 2023
 PUBLISHED 22 November 2023

CITATION
 Joyees J, Marrie RA, Bernstein CN, Bolton JM, Fisk JD, Graff LA, Hitchon C, Patten SB and Kowalec K (2023) Sex differences evident in elevated anxiety symptoms in multiple sclerosis, inflammatory bowel disease, and rheumatoid arthritis. Front. Psychiatry 14:1260420. doi: 10.3389/fpsyt.2023.1260420

COPYRIGHT
 © 2023 Joyees, Marrie, Bernstein, Bolton, Fisk, Graff, Hitchon, Patten and Kowalec. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

Introduction: Immune-mediated inflammatory diseases (IMID), such as multiple sclerosis (MS), inflammatory bowel disease (IBD) or rheumatoid arthritis (RA) have high rates of elevated anxiety symptoms. This can may worsen functioning and increase IMID disease burden. The rate of and factors associated with elevated anxiety symptoms may differ between males and females, which, in turn can affect diagnosis and disease management. We evaluated whether the frequency and factors associated with comorbid elevated anxiety symptoms in those with an IMID differed by sex.

Methods: Participants with an IMID (MS, IBD or RA) completed two anxiety measures (HADS, GAD-7). We used logistic regression to investigate whether sex differences exist in the presence of comorbid elevated anxiety symptoms or in the endorsement of individual anxiety items in those with an IMID.

Results: Of 656 participants, females with an IMID were more likely to have elevated anxiety symptoms compared to males (adjusted odds ratio [aOR] 2.05; 95%CI: 1.2, 3.6). Younger age, higher depressive symptoms and income were also associated with elevated anxiety symptoms in IMID. Lower income in males with an IMID, but not females, was associated with elevated anxiety symptoms (aOR: 4.8; 95%CI: 1.5, 15.6). No other factors demonstrated a sex difference. Males had nearly twice the odds of endorsing restlessness on the GAD-7 (OR = 1.8, 95%CI: 1.07, 3.15) compared to females.

Discussion: We found evidence for sex differences in the factors associated with experiencing elevated anxiety symptoms in those with an IMID. These findings could be helpful to sensitize clinicians to monitor for comorbid anxiety symptoms in males with an IMID.
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1 Introduction

Immune-mediated inflammatory diseases (IMID), such as multiple sclerosis (MS), inflammatory bowel disease (IBD) or rheumatoid arthritis (RA), are conditions caused by immune dysregulation (1). These IMIDs are characterized by many similarities such as acute exacerbations and progressive disability. Management of these diseases involves immuno-modulatory and immunosuppressive drug therapies, although each disease may require unique drugs. The treatment goal for each disease is remission as these diseases are incurable. These diseases also have high rates of comorbidities including psychiatric disorders (2, 3). Medical comorbidity is highly prevalent in those with a wide range on psychiatric disorders such as schizophrenia, bipolar disease, and depression (4–6). A systematic review found that those with major depressive disorder had higher rates of development and worsening of cardiovascular disorders, autoimmune disorders, metabolic disorders, and central nervous system disorders (5). Mental health and physical health are not independent of each other as inadequately controlled psychiatric disorders or medications for them can cause worsening physical comorbidity (5, 6). Likewise, adequate treatment of physical health is needed to have a positive impact on mental health (5).

Elevated anxiety symptoms are common among people with an IMID (7–10); those with an IMID are also more likely to develop an anxiety disorder compared to the general population (3). Anxiety symptoms may worsen functioning and increase IMID disease burden and are associated with work and cognitive impairment (11–15). Anxiety symptoms are often under-recognized and are considered secondary after depression. Elevated symptoms of anxiety adversely affect quality of life even in the absence of a clinical anxiety disorder diagnosis (16). In the IMID population, it is important to screen and identify those most at risk of elevated anxiety symptoms to promptly manage them as they could worsen IMID disease or increase risk of other psychiatric disorders (11–15). Since males and females may have different risk factors for anxiety symptoms, identifying prevalent risk factors in each sex can better target screening.

The odds of developing elevated anxiety symptoms differs by sex in the general population, with females more likely compared to males (17). Similarly, across studies examining MS, RA or IBD individually, females are up to 3-fold more likely to experience elevated anxiety symptoms or be diagnosed with an anxiety disorder (18–21). General population studies have found age, body mass index (BMI), income, education, and smoking to be factors associated with increased risk of anxiety symptoms (22–24), with income, education, and smoking more strongly associated with anxiety among females than males (25, 26). However, it is currently unknown in the IMID population, whether males and females have different risk factors for elevated anxiety symptoms.

Identifying sex differences in the frequency and factors associated with elevated anxiety symptoms is critical because of the underlying biological differences between males and females, which in turn can affect diagnosis and disease management. Therefore, we aimed to examine whether the frequency and factors associated with elevated anxiety symptoms differed between females and males with IMIDs. We used the Hospital Anxiety and Depression Scale (HADS) and the Generalized Anxiety Disorders-7 (GAD-7) scale to measure current anxiety symptoms. We hypothesized that females with MS, IBD or RA would have a higher rate of elevated anxiety symptoms compared to males and that BMI, income, education, and smoking would be more strongly associated with elevated anxiety symptoms in females compared with males (26, 27). We also aimed to determine whether sex is associated with the specific items included in the self-report anxiety scales in those with an IMID, given the lack of any IMID studies. Collectively, the results of this study would be valuable clinically as it may improve clinician recognition of anxiety presentations for males and females with an IMID.



2 Materials and methods


2.1 Study setting and population

This was a cross-sectional assessment that utilized data from a prospective cohort study which was evaluated the frequency and effects of psychiatric comorbidities in adults with an IMID in the central Canadian province of Manitoba (28). Participants were enrolled in the study if they had a confirmed diagnosis of MS, RA, or IBD. People with MS had a definite diagnosis of MS based on the prevailing criteria at the time of their diagnosis (28). Those with RA had a definite diagnosis based on the 2010 American College of Rheumatology/European League Against Rheumatism (ACR/EULAR) Rheumatoid Arthritis Classification Criteria (29). Last, those with IBD had a diagnosis of either Crohn’s disease or ulcerative colitis based on established endoscopy, radiology, and histology criteria (30, 31). Participants were not screened for the presence or absence of psychiatric disorders prior to the study inclusion. Participants were recruited from community and tertiary care centres in Winnipeg, Manitoba, using posters, social media outlets, and self-help groups (28). They were also recruited through targeted methods such as contacting patients with RA and IBD during clinic visits and contacting participants in the Winnipeg MS clinic registry by phone and mail (28). Participants were ≥ 18 years of age, provided informed consent, and were sufficiently proficient in English to complete questionnaires.

The University of Manitoba Health Research Ethics Board (HS17706/H2014:201) approved the study. All procedures were performed in accordance with relevant named guidelines and regulations.



2.2 Measures

All data for this study was obtained at the first visit of the larger prospective study.


2.2.1 Participant characteristics

Self-reported questionnaires were used to collect the following background characteristics at the baseline study visit: gender, date of birth, annual household income (in Canadian dollars), highest level of education attained, and smoking history (28). For querying gender, participants were given two options (female/male) and < 1% of respondents did not have a gender that matched biological sex, so going forward we will refer to sex and not gender. Annual household income was categorized into <$50,000, ≥$50,000 and declined to answer. Highest level of education attained was categorized into ≤high school and >high school. Those who had smoked ≥100 cigarettes in their lifetime were defined as ever smokers (32).

Research assistants measured the participant’s height and weight to calculate BMI (kg/m2). BMI was categorized into underweight-normal (BMI < 25 kg/m2), overweight (BMI 25–30 kg/m2) or obese (BMI > 30 kg/m2).



2.2.2 Pain and fatigue effects

Pain and fatigue are common symptoms of IMIDs. Pain interference was evaluated using the Modified Pain Effects Scale, which is a validated 6-item questionnaire with total scores ranging from 6 to 30, with higher scores relating to greater effects of pain on day-to-day functioning (33, 34). Fatigue was evaluated using the Fatigue Impact Scale for Daily Use (D-FIS). This is a validated 8-item scale that measures the experience and effect of daily fatigue. Total scores range from 0 to 32, with higher scores indicating greater impact of fatigue (35).



2.2.3 IMID characteristics

Disease duration was calculated from the year of disease onset for each IMID. In MS, current disease course was categorized as relapsing–remitting, secondary-progressive or primary progressive (28). MS disease progression was evaluated using the Expanded Disability Status Scale (EDSS), which measures disability based on a standardized neurological exam, with higher scores indicating more disability (36).

IBD was characterized using the Montreal Classification into different phenotypes of Crohn’s disease (CD) or ulcerative colitis (UC) (30). Disease activity in CD and UC were characterized using the Harvey Bradshaw Disease Activity Index (37) and Powell-Tuck Index (38), respectively, through administration by research staff. These indices assess symptoms over the past week with a score ≥ 5 indicating active disease (28).

RA disease progression was characterized using the patient-reported modified Health Assessment Questionnaire (mHAQ) (39). The mHAQ assesses functional status by measuring the degree of difficulty in performing eight daily activities, with higher scores indicative of worse functionality (39). RA disease progression was also evaluated by determining if joint erosions were present (28).



2.2.4 Psychiatric symptoms

Anxiety symptoms were evaluated using the Generalized Anxiety Disorder-7 (GAD-7) and Hospital Anxiety Depression Scale (HADS) measured at the baseline study visit. We employed both scales as they were designed for use in different populations, though each has been validated for use in the three immune diseases studied here (7–9). The GAD-7 scale consists of 7 items, the responses for which are summed; total scores range from 0 to 21 (40). These individual items evaluated feelings of nervousness, worrying, relaxation, restlessness, irritability, and feeling afraid. The optimal cut-off score for identifying clinically significant elevation of anxiety symptoms using the GAD-7 scale is ≥10 in the general population (40). As compared to a semi-structured psychiatric interview, the optimal cut-off score for the GAD-7 scale is 7 in the MS population, 8 in the IBD population, and 9 in the RA population, with a sensitivity of 71–91% and a specificity of 72–83% in the IMID groups (7–9). The HADS comprises two subscales, one for anxiety (HADS-A) and one for depression (HADS-D), each consisting of 7 items with a total score of 0–21 (41). For HADS-A, the individual items evaluated feelings of being tense, frightened, worrying, relaxation, restlessness, and panic. The optimal cut-off score for identifying clinically significant elevation of anxiety symptoms is ≥11 in the general population (41). As compared to a semi-structured psychiatric interview, the optimal HADS-A cut-off score is ≥9 in each of the IMID populations, with a sensitivity of 77–82% and a specificity of 59–76% in the IMID groups (7–9). We defined elevated anxiety symptoms as anyone meeting either GAD-7 ≥ 7 for MS, GAD-7 ≥ 9 for RA, GAD-7 ≥ 8 for IBD; or HADS-A ≥ 9 for any IMID (7–9). The presence of elevated anxiety symptoms was defined as meeting or exceeding the cut-off for either scale, to enhance sensitivity. We also did a sub-analysis using population cut-offs and each scale separately to define elevated anxiety symptoms. We included the HADS-D score to capture depressive symptoms, which occur commonly with anxiety symptoms.




2.3 Statistical analysis

We described the socio-demographic, IMID disease, and mental health characteristics of the participants with IMID, those with clinically meaningful elevated anxiety symptoms (yes/no defined using both HADS-A and GAD-7 scales in combination) and those with elevated anxiety symptoms stratified by sex (females with elevated anxiety symptoms/males with elevated anxiety symptoms). We described these groups using either the median (interquartile range: IQR), mean (standard deviation: SD), or frequency (%), as appropriate and compared them using a student’s t-test (continuous variables) or chi-square test (categorical variables).

We used logistic regression to investigate whether elevated anxiety symptoms in those with IMIDs were associated with various factors selected a priori given their association with anxiety in the literature (23, 24, 42–44) (sex, age, BMI, annual household income, education level, smoking status, IMID disease type, HADS-D score). To determine if the association of these covariates with elevated anxiety symptoms differed by sex, we added interaction terms between these covariates and sex. We also stratified the regression models findings by sex. We used our primary definition of elevated anxiety symptoms (anyone meeting either GAD-7 ≥ 7 for MS, GAD-7 ≥ 9 for RA, GAD-7 ≥ 8 for IBD; or HADS-A ≥ 9 for any IMID). We then performed three sensitivity analyses by varying the anxiety symptom measure used: (1) HADS-A (HADS-A ≥ 9 for all IMIDs), (2) GAD-7 (GAD-7 ≥ 7 for MS, ≥9 for RA, ≥8 for IBD), and (3) both HADS-A and GAD-7 but with general population thresholds (HADS-A ≥ 11 or GAD-7 ≥ 10). We report the overlap (or intersection) between the various definitions of elevated anxiety symptoms.

Last, we compared females and males who reported any anxiety symptoms (individual GAD-7 or HADS-A symptoms ≥1) using a chi-square test and then considered whether sex was associated with specific anxiety symptoms using logistic regression, after adjustment for total anxiety scale score (either GAD-7 or HADS-A) or total anxiety scale score and HADS-D score.

Statistical analysis was performed using SPSS (v28) and R for Statistical Computing (v4.2.2). The statistical significance level was set at p ≤ 0.05. Missing data were not imputed.




3 Results


3.1 Participant characteristics

There were 656 participants with an IMID, of whom 75.5% were female (Table 1). The average age of participants was 51.7 years. Of all the participants, 59% had smoked at some point in their life (ever-smokers). 59.5% of participants had an annual household income of ≥$50,000. The median disease duration was 18 years (interquartile range: 10.0–29.0) across all IMIDs (Table 2). A similar proportion had MS (38.9%) or IBD (37.7%) and fewer had RA (23.5%). One-third of those with an IMID met the criteria for elevated anxiety symptoms (n = 220, 33.5%, Table 1), with most being female (81.4%). Participants with MS had the highest frequency of elevated anxiety symptoms (41.4%), followed by IBD (35.5%); just under one quarter of those with RA reported elevated anxiety (23.2%, Table 2). There were many similarities between those with and without elevated anxiety symptoms. Females were the majority of those with (81.4%) and without (72.5%) elevated anxiety symptoms (Table 1). Both groups were similar in age and had similar BMI (Table 1). However, more individuals in those with elevated anxiety symptoms reported lower income versus those without elevated anxiety symptoms (38.2% vs. 28.7%, Table 1). Additionally, those with elevated anxiety symptoms reported greater impact of pain and fatigue and higher HADS-D scores compared to those without elevated anxiety symptoms (Table 1).



TABLE 1 Sociodemographic and general health characteristics of the total cohort, those with elevated anxiety symptoms and those with elevated anxiety symptoms as stratified by sex.
[image: Table1]



TABLE 2 Index disease and anxiety characteristics of the total cohort, comparing those with elevated anxiety symptoms and those with elevated anxiety symptoms, stratified by sex.
[image: Table2]



3.2 Sex differences amongst those with an IMID and elevated anxiety symptoms

When comparing females and males with IMIDs regarding anxiety symptoms, regression analyses identified that females were more likely to have elevated anxiety symptoms compared to males (odds ratio [OR] for female 1.66; 95%CI 1.1, 2.5; p = 0.013; Table 3), which remained following adjusting for other factors including age, depressive symptoms and IMID type (adjusted OR [aOR] 2.05; 95%CI 1.2, 3.6; p = 0.01). In this adjusted model, younger age, and HADS-D score were also associated with elevated anxiety symptoms (p < 0.05). In the regression models including a sex interaction term, there was a statistically significant interaction only between sex and lower income (ßmales = 1.75, p = 0.007). In the sex-stratified models, males who had a lower income had ~4-fold higher odds of elevated anxiety symptoms. In contrast, income was not associated with elevated anxiety among females (aOR 0.79; p > 0.5) and both sexes had similarly significantly increased odds of elevated anxiety in the presence of elevated HADS-D scores (Table 3). In the sensitivity analyses when using either the HADS-A or GAD-7 alone, or when using a general population cut-off to define those with elevated anxiety symptoms, we found results similar in direction but smaller in magnitude to that of the primary analyses (Supplementary Tables S1–S3), likely due to the reduced sample size (Supplementary Figure S1).



TABLE 3 Regression results investigating factors associated with elevated anxiety symptoms for individuals with IMID and stratified by sex.
[image: Table3]



3.3 Sex differences amongst individual anxiety scale items in those with an IMID

Last, we investigated whether individual anxiety scale items in the HADS-A or GAD-7 scales were associated with sex in those with an IMID (Table 4). The GAD-7 item regarding restlessness (question 5: “Being so restless that it’s hard to sit still”) was significantly associated with sex, with males almost twice as likely (aOR = 1.8; 95%CI 1.07, 3.15) to endorse this question as compared to females. When additionally adjusting for HADS-D score, we found results similar in direction and size. There were no other significant differences by sex for any of the other GAD-7 or HADS-A items, including the comparable HADS-A question for restlessness.



TABLE 4 Regression analyses investigating the differences in the endorsement of individual anxiety scale items in females and males with an IMID.
[image: Table4]




4 Discussion

Elevated anxiety symptoms in those with an IMID may worsen functioning and increase IMID disease burden (11) and adversely affect quality of life even in the absence of a clinical disorder diagnosis (16); thus, identifying those at risk of elevated anxiety symptoms is imperative to prevent the associated sequelae. Whether males and females with an IMID have different risk factors for elevated anxiety symptoms is currently unknown. Our study examined whether the prevalence and factors (age, BMI, annual household income, education level, smoking status, IMID disease type, depressive symptoms) associated with elevated anxiety symptoms in IMID differed by sex, and whether there were differences in endorsement of individual anxiety items on two commonly used self-report screening measures. We found that females with an IMID had a significantly higher odds for elevated anxiety symptoms, compared to males. Income was the only factor associated with elevated anxiety symptoms in which males had a differential effect compared to females. In terms of individual anxiety symptoms, the only sex difference was related to restlessness for males, and only for the GAD-7 and not for a similar item of the HADS-A.

As reported in previous studies using the HADS-A (45, 46) or GAD-7 (47, 48) in persons with an IMID, we found females with an IMID had higher odds of experiencing elevated anxiety symptoms compared to males. Studies in the general population using the same anxiety screening measures that we employed have also found similarly increased odds of elevated anxiety in females (49, 50). In the general population or the overall IMID population, the association between elevated anxiety symptoms and female sex has been clear, with consideration for similar confounders as that used here, including depressive symptoms and age (47, 51).

We found that the association of income with elevated anxiety symptoms in those with an IMID differed by sex. More specifically, males who had a lower income had ~4 times greater odds of elevated anxiety symptoms, whereas for females, there was no significant interaction for this factor. A previous MS study found an association with lower income and higher anxiety symptoms (52). However, this study and others (47, 53) on elevated anxiety symptoms in IMID did not stratify results by sex nor include a sex interaction term, highlighting the contribution of our study. We compared our results to the non-IMID, general population studies, where low income is a known risk factor for elevated anxiety symptoms (50). One study reported that in older adults, lower personal resources (for, e.g., financial resources) was associated more strongly in men than women for elevated anxiety symptoms (54). Given the cross-sectional nature of our study, a causal link between low income and elevated anxiety symptoms in males but not females cannot be drawn; but it can identify those who may require more careful consideration when screening for anxiety symptoms.

There were some unexpected results for our study, in that we did not find sex differences in some risk factors for elevated anxiety symptoms which are known from studies in the general population, including BMI. However, this could relate to the disease in question (IMID) or in the measurement of the factors. For example, research assistants measured BMI in our study participants, whereas previous studies reporting a female-BMI interaction for anxiety used a self-report BMI measure, which can be under or overestimated by sex (55).

We also investigated whether sex was associated with the endorsement of specific anxiety symptoms from the GAD-7 or HADS-A scales. Our study found females were more likely to endorse most items. However, when adjusting for total score of the applicable anxiety scale, with or without adjusting for depressive symptom score scales, sex did not differentiate endorsement of the individual anxiety items except for restlessness with males being more likely to report this. This was only found for the GAD-7 measure and not with the HADS-A. This was a novel analysis for sex differences, examining anxiety symptoms at the more granular level of individual items on self-report symptom scales in persons with an IMID. Overall, there was very little meaningful differences between sexes regarding specific anxiety items. Considering these were both brief screening measures for clinical anxiety, it is possible that longer measures with more detail of anxiety presentation may have demonstrated sex differences in the IMID samples, as sex differences in clinical presentation of anxiety have been found in the general population. In the general population, females are more likely to exhibit symptoms of fatigue, fear, muscle tension, and physical complaints compared to males (56).

These findings have clinical and research relevance. Clinically, physicians can be confident that the anxiety symptom complex presents relatively similar in males and females with an IMID. We only identified income as a differential risk factor between females and males; indicating that those for whom clinicians may warrant greater attention or earlier intervention. Preventative or treatment strategies for lessening anxiety symptoms, such as cognitive behavioral therapy, have been effective in MS, IBD and RA (57–59). In terms of research relevance, our findings identified income as a factor associated differentially between males and females with elevated anxiety symptoms, yet additional investigations are warranted. This was cross-sectional study; no casual inference can be made with the results. This highlights the need for longitudinal studies to establish temporal relationships between IMID, anxiety symptoms, sex, and income. In addition, future research could investigate whether there are differences in the longer-term outcomes of those with an IMID experiencing elevated anxiety symptoms, including persistence of symptoms.

There were strengths and limitations to this study. We investigated three different IMIDs to improve generalization of the findings within this class of conditions, rather than focusing on one condition. However, existing literature investigated individual IMIDs or did not include sex-stratification, which makes it difficult to generalize findings and highlights the contribution of this current work. We investigated whether there were sex differences in response to specific anxiety items, which was novel. The GAD-7 and HADS-A are reliable and validated anxiety scales that are commonly used measures of current anxiety symptoms. Lifetime clinical diagnoses of anxiety disorders may have different risk factors associated with them, but elevated symptoms of anxiety adversely affect quality of life even absent a clinical disorder diagnosis (16). A limitation to this study was that the number of participants in the individual IMID groups was relatively small, making it difficult to draw conclusions regarding sex differences in each IMID despite the relatively large, combined cohort. Furthermore, there was a relatively small proportion of males in our study compared to females, largely owning to the female preponderance of these IMIDs. We examined a limited number of factors associated with elevated anxiety and we did not consider medication use in our analysis, and this represents a future potential direction. However, we considered factors that were commonly considered in general population studies such as BMI and income and considered IMID-specific factors such as disease duration. Literature comparisons to our study findings were additionally challenging given that many studies inadequately differentiate the terms sex and gender, however more recent studies are using these terms more appropriately (60).

In conclusion, income was differentially associated with elevated anxiety symptoms in males and females with an IMID. While it is known that females more commonly present with elevated anxiety, our study identified that males with lower income were at elevated risk for anxiety symptoms, which can be helpful to sensitize clinicians to monitor for comorbid anxiety symptoms for males as well. Future studies with larger numbers in each of the IMID groups examined here, as well as other IMIDs, and incorporating a longitudinal design to investigate the relationship overtime would be beneficial in drawing further conclusions. As well, including younger participants may make future studies more applicable to a wider population.



Data availability statement

The datasets presented in this article are not readily available because the datasets generated and/or analyzed during the current study are not available due to some participants not consenting to their data being shared outside the original study. For those participants that did consent to their data being shared outside the original study, reasonable requests for access to their data can be made to RM with the appropriate ethical approvals and data sharing agreements. Requests to access the datasets should be directed to rmarrie@hsc.mb.ca.



Ethics statement

The studies involving humans were approved by University of Manitoba Health Research Ethics Board (HS17706/H2014:201). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



CIHR team in defining the burden and managing the effects of psychiatric Comorbidity in Chronic Immunoinflammatory Disease

Ruth Ann Marrie, MD, PhD; Lesley Graff, PhD; John R. Walker PhD, Carol A. Hitchon, MSc, MD, Lisa M. Lix, PhD, James Bolton, MD, Jitender Sareen, MD, Alan Katz, MSc, MBChB, James J. Marriott, MSc, MD, Alexander Singer, MBBChBAO, Renée El-Gabalawy, PhD, Christine A. Peschken, MD, Ryan Zarychanski, MSc, MD, Charles N. Bernstein, MD, University of Manitoba, Winnipeg, MB, Canada; John D. Fisk, PhD, Dalhousie University, Winnipeg, MB, Canada; Scott B. Patten, MD, PhD, University of Calgary, Calgary, AB, Canada; Lindsay I. Berrigan, PhD, St. Francis Xavier University, Antigonish, NS, Canada.



Author contributions

JJ: Formal analysis, Writing – original draft. RM: Conceptualization, Data curation, Funding acquisition, Methodology, Resources, Writing – review & editing. CB: Resources, Writing – review & editing. JB: Funding acquisition, Writing – review & editing. JF: Funding acquisition, Resources, Writing – review & editing. LG: Funding acquisition, Resources, Writing – review & editing. CH: Funding acquisition, Resources, Writing – review & editing. SP: Funding acquisition, Writing – review & editing. KK: Conceptualization, Formal analysis, Methodology, Software, Supervision, Visualization, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This study was funded by the Canadian Institutes of Health Research (THC-135234), and Crohn’s and Colitis Canada. KK was supported by the University of Manitoba. RM was supported by the Waugh Family Chair in Multiple Sclerosis. CB was supported by the Bingham Chair in Gastroenterology. SP was supported by the Cuthbertson & Fischer Chair in Pediatric Mental Health.



Acknowledgments

We acknowledge the use of Shared Health/Winnipeg Regional Health Authority facilities for this study.



Conflict of interest

LG: consultant to Roche Canada (within last 36 months). RM receives research funding from: Canadian Institutes of Health Research, Research Manitoba, Multiple Sclerosis Society of Canada, Multiple Sclerosis Scientific Foundation, Crohn’s and Colitis Canada, National Multiple Sclerosis Society, Consortium of MS Centers, the Arthritis Society, US Department of Defense. She is supported by the Waugh Family Chair in Multiple Sclerosis. She is a co-investigator on a study funded in part by Biogen Idec and Roche (no funds to her or her institution). CB is supported in part by the Bingham Chair in Gastroenterology. He is on Advisory Boards for AbbVie Canada, Amgen Canada, Bristol Myers Squibb, Eli Lilly Canada, JAMP Pharmaceuticals, Janssen Canada, Pfizer Canada, Roche Canada, Sandoz Canada, Takeda Canada. He is a consultant for Mylan Pharmaceuticals and Takeda. He has received educational grants from AbbVie Canada, Pfizer Canada, Takeda Canada, Janssen Canada, and Bristol Myers Squibb Canada. He is on the speaker’s panel for AbbVie Canada, Janssen Canada, Pfizer Canada, and Takeda Canada. Received research funding from AbbVie Canada, Amgen Canada, Pfizer Canada, Sandoz Canada, and Takeda Canada. JF received research grant support from the Canadian Institutes of Health Research, the National Multiple Sclerosis Society, the Multiple Sclerosis Society of Canada, Crohn’s and Colitis Canada and Research Nova Scotia, and consultation and distribution royalties from MAPI Research Trust. All other authors report no disclosures related to this work.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1260420/full#supplementary-material



References

 1. Rahman, P, Inman, RD, El-Gabalawy, H, and Krause, DO. Pathophysiology and pathogenesis of immune-mediated inflammatory diseases: commonalities and differences. J Rheumatol. (2010) 85:11–26. doi: 10.3899/jrheum.091462

 2. El-Gabalawy, H, Guenther, LC, and Bernstein, CN. Epidemiology of immune-mediated inflammatory diseases: incidence, prevalence, natural history, and comorbidities. J Rheumatol. (2010) 85:2–10. doi: 10.3899/jrheum.091461

 3. Marrie, RA, Walld, R, Bolton, JM, Sareen, J, Walker, JR, Patten, SB , et al. Increased incidence of psychiatric disorders in immune-mediated inflammatory disease. J Psychosom Res. (2017) 101:17–23. doi: 10.1016/j.jpsychores.2017.07.015 

 4. Goldman, ML, Mangurian, C, Corbeil, T, Wall, MM, Tang, F, Haselden, M , et al. Medical comorbid diagnoses among adult psychiatric inpatients. Gen Hosp Psychiatry. (2020) 66:16–23. doi: 10.1016/j.genhosppsych.2020.06.010 

 5. Arnaud, AM, Brister, TS, Duckworth, K, Foxworth, P, Fulwider, T, Suthoff, ED , et al. Impact of major depressive disorder on comorbidities. J Clin Psychiatry. (2022) 83. doi: 10.4088/JCP.21r14328

 6. Mariano, A, Di Lorenzo, G, Jannini, TB, Santini, R, Bertinelli, E, Siracusano, A , et al. Medical comorbidities in 181 patients with bipolar disorder vs. schizophrenia and related psychotic disorders: findings from a single-center, retrospective study from an acute inpatients psychiatric unit. Front Psych. (2021) 12:702789. doi: 10.3389/fpsyt.2021.702789

 7. Bernstein, CN, Zhang, L, Lix, LM, Graff, LA, Walker, JR, Fisk, JD , et al. The validity and reliability of screening measures for depression and anxiety disorders in inflammatory bowel disease. Inflamm Bowel Dis [Internet]. (2018) 24:1867–75. doi: 10.1093/ibd/izy068 

 8. Hitchon, CA, Zhang, L, Peschken, CA, Lix, LM, Graff, LA, Fisk, JD , et al. Validity and reliability of screening measures for depression and anxiety disorders in rheumatoid arthritis. Arthritis Care Res. (2019) 72:1130–9. doi: 10.1002/acr.24011

 9. Marrie, RA, Zhang, L, Lix, LM, Graff, LA, Walker, JR, Fisk, JD , et al. The validity and reliability of screening measures for depression and anxiety disorders in multiple sclerosis. Mult Scler Relat Disord. (2018) 20:9–15. doi: 10.1016/j.msard.2017.12.007 

 10. Alswat, AM, Altirkistani, BA, Alserihi, AR, Baeshen, OK, Alrushid, ES, Alkhudair, J , et al. The prevalence of major depression and generalized anxiety disorder in patients with multiple sclerosis in Saudi Arabia: a cross-sectional multicentered study. Front Psych. (2023) 14:1195101. doi: 10.3389/fpsyt.2023.1195101 

 11. Walker, JR, Graff, LA, Dutz, JP, and Bernstein, CN. Psychiatric disorders in patients with immune-mediated inflammatory diseases: prevalence, association with disease activity, and overall patient well-being. J Rheumatol. (2011) 88:31–5. doi: 10.3899/jrheum.110900

 12. Mardini, HE, Kip, KE, and Wilson, JW. Crohn’s disease: a two-year prospective study of the association between psychological distress and disease activity. Dig Dis Sci. (2004) 49:492–7. doi: 10.1023/B:DDAS.0000020509.23162.cc 

 13. Enns, MW, Bernstein, CN, Graff, L, Lix, LM, Hitchon, CA, Fisk, JD , et al. A longitudinal study of distress symptoms and work impairment in immune-mediated inflammatory diseases. J Psychosom Res. (2023) 174:111473. doi: 10.1016/j.jpsychores.2023.111473 

 14. Whitehouse, CE, Fisk, JD, Bernstein, CN, Berrigan, LI, Bolton, JM, Graff, LA , et al. Comorbid anxiety, depression, and cognition in MS and other immune-mediated disorders. Neurol Int. (2019) 92:e406–17. doi: 10.1212/WNL.0000000000006854 

 15. Marrie, RA, Graff, LA, Fisk, JD, Patten, SB, and Bernstein, CN. The relationship between symptoms of depression and anxiety and disease activity in IBD over time. Inflamm Bowel Dis. (2021) 27:1285–93. doi: 10.1093/ibd/izaa349 

 16. Brenes, GA. Anxiety, depression, and quality of life in primary care patients. Prim Care Companion J Clin Psychiatry. (2007) 9:437–43. doi: 10.4088/PCC.v09n0606 

 17. Altemus, M, Sarvaiya, N, and Neill Epperson, C. Sex differences in anxiety and depression clinical perspectives. Front Neuroendocrinol. (2014) 35:320–30. doi: 10.1016/j.yfrne.2014.05.004 

 18. Marrie, RA, Walld, R, Bolton, JM, Sareen, J, Walker, JR, Patten, SB , et al. Estimating annual prevalence of depression and anxiety disorder in multiple sclerosis using administrative data. BMC Res Notes. (2017) 10:619. doi: 10.1186/s13104-017-2958-1 

 19. Bernstein, CN, Hitchon, CA, Walld, R, Bolton, JM, Sareen, J, Walker, JR , et al. Increased burden of psychiatric disorders in inflammatory bowel disease. Inflamm Bowel Dis. (2019) 25:360–8. doi: 10.1093/ibd/izy235 

 20. Marrie, RA, Hitchon, CA, Walld, R, Patten, SB, Bolton, JM, Sareen, J , et al. Increased burden of psychiatric disorders in rheumatoid arthritis. Arthritis Care Res (Hoboken). (2018) 70:970–8. doi: 10.1002/acr.23539 

 21. Dahl, OP, Stordal, E, Lydersen, S, and Midgard, R. Anxiety and depression in multiple sclerosis. A comparative population-based study in Nord-Trøndelag County, Norway. Mult Scler. (2009) 15:1495–501. doi: 10.1177/1352458509351542 

 22. Herhaus, B, Kersting, A, Brähler, E, and Petrowski, K. Depression, anxiety and health status across different BMI classes: a representative study in Germany. J Affect Disord [Internet]. (2020) 276:45–52. doi: 10.1016/j.jad.2020.07.020

 23. Bjelland, I, Krokstad, S, Mykletun, A, Dahl, AA, Tell, GS, and Tambs, K. Does a higher educational level protect against anxiety and depression? The HUNT study. Soc Sci Med [Internet]. (2008) 66:1334–45. doi: 10.1016/j.socscimed.2007.12.019 

 24. Fluharty, M, Taylor, AE, Grabski, M, and Munafò, MR. The association of cigarette smoking with depression and anxiety: a systematic review. Nicotine Tob Res. (2017) 19:3–13. doi: 10.1093/ntr/ntw140

 25. Buckner, JD, and Vinci, C. Smoking and social anxiety: the roles of gender and smoking motives. Addict. Behav. (2013) 38:2388–91. doi: 10.1016/j.addbeh.2013.03.007 

 26. Remes, O, Wainwright, N, Surtees, P, Lafortune, L, Khaw, KT, and Brayne, C. Sex differences in the association between area deprivation and generalised anxiety disorder: British population study. BMJ Open [Internet]. (2017) 7:e013590. doi: 10.1136/bmjopen-2016-013590

 27. Zhao, G, Ford, ES, Dhingra, S, Li, C, Strine, TW, and Mokdad, AH. Depression and anxiety among US adults: associations with body mass index. Int J Obes (Lond) [Internet]. (2009) 33:257–66. doi: 10.1038/ijo.2008.268

 28. Marrie, RA, Graff, L, Walker, JR, Fisk, JD, Patten, SB, Hitchon, CA , et al. Effects of psychiatric comorbidity in immune-mediated inflammatory disease: protocol for a prospective study. JMIR Res Protoc. (2018) 7:e15. doi: 10.2196/resprot.8794 

 29. Aletaha, D, Neogi, T, Silman, AJ, Funovits, J, Felson, DT, Bingham, CO , et al. 2010 rheumatoid arthritis classification criteria: an American College of Rheumatology/European League Against Rheumatism collaborative initiative. Arthritis Rheum [Internet]. (2010) 62:2569–81. doi: 10.1002/art.27584 

 30. Silverberg, MS, Satsangi, J, Ahmad, T, Arnott, IDR, Bernstein, CN, Brant, SR , et al. Toward an integrated clinical, molecular and serological classification of inflammatory bowel disease: report of a Working Party of the 2005 Montreal World Congress of Gastroenterology. Can J Gastroenterol [Internet]. (2005) 19:5A–36A. doi: 10.1155/2005/269076

 31. Bernstein, CN. On making the diagnosis of ulcerative colitis. Am J Gastroenterol. (1997) 92:1247–52.

 32. Grant, BF, Hasin, DS, Chou, SP, Stinson, FS, and Dawson, DA. Nicotine dependence and psychiatric disorders in the United States: results from the national epidemiologic survey on alcohol and related conditions. Arch Gen Psychiatry. (2004) 61:1107–15. doi: 10.1001/archpsyc.61.11.1107

 33. Ritvo, PG, Fischer, JS, Miller, DM, Andrews, H, Paty, DW, and LaRocca, NG. Multiple sclerosis quality of life inventory: technical supplement. New York, NY: National Multiple Sclerosis Society (1997).

 34. Ritvo, PG, Fischer, JS, Miller, DM, Andrews, H, Paty, DW, and LaRocca, NG. Multiple sclerosis quality of life inventory: a user’s manual. New York, NY: National Multiple Sclerosis Society (1997).

 35. Fisk, JD, and Doble, SE. Construction and validation of a fatigue impact scale for daily administration (D-FIS). Qual Life Res. (2002) 11:263–72. doi: 10.1023/A:1015295106602

 36. Kurtzke, JF. Rating neurologic impairment in multiple sclerosis: an expanded disability status scale (EDSS). Neurology. (1983) 33:1444–52. doi: 10.1212/WNL.33.11.1444

 37. Harvey, RF, and Bradshaw, JM. A simple index of Crohn’s-disease activity. Lancet. (1980) 1:514.

 38. Powell-Tuck, J, Bown, RL, and Lennard-Jones, JE. A comparison of oral prednisolone given as single or multiple daily doses for active proctocolitis. Scand J Gastroenterol. (1978) 13:833–7. doi: 10.3109/00365527809182199

 39. Maska, L, Anderson, J, and Michaud, K. Measures of functional status and quality of life in rheumatoid arthritis: Health Assessment Questionnaire Disability Index (HAQ), Modified Health Assessment Questionnaire (MHAQ), Multidimensional Health Assessment Questionnaire (MDHAQ), Health Assessment Questionnaire II (HAQ-II), Improved Health Assessment Questionnaire (Improved HAQ), and Rheumatoid Arthritis Quality of Life (RAQoL). Arthritis Care Res (Hoboken). (2011) 63:S4–S13. doi: 10.1002/acr.20620

 40. Spitzer, RL, Kroenke, K, Williams, JBW, and Löwe, B. A brief measure for assessing generalized anxiety disorder: the GAD-7. Arch Intern Med [Internet]. (2006) 166:1092–7. doi: 10.1001/archinte.166.10.1092

 41. Zigmond, AS, and Snaith, RP. The hospital anxiety and depression scale. Acta Psychiatr Scand. (1983) 67:361–70. doi: 10.1111/j.1600-0447.1983.tb09716.x

 42. Eik-Nes, TT, Tokatlian, A, Raman, J, Spirou, D, and Kvaløy, K. Depression, anxiety, and psychosocial stressors across BMI classes: a Norwegian population study-the HUNT study. Front Endocrinol (Lausanne) [Internet]. (2022) 13:886148. doi: 10.3389/fendo.2022.886148/full

 43. Michael, T, Zetsche, U, and Margraf, J. Epidemiology of anxiety disorders. Psychiatry [Internet]. (2007) 6:136–42. doi: 10.1016/j.mppsy.2007.01.007

 44. Sareen, J, Afifi TO, McMillan, KA, and Asmundson, GJG. Relationship between household income and mental disorders: findings from a population-based longitudinal study. Arch Gen Psychiatry [Internet]. (2011) 68:419–27. doi: 10.1001/archgenpsychiatry.2011.15

 45. Sciberras, M, Karmiris, K, Nascimento, C, Tabone, T, Nikolaou, P, Theodoropoulou, A , et al. Mental health, work presenteeism, and exercise in inflammatory bowel disease. J Crohns Colitis [Internet]. (2022) 16:1197–201. doi: 10.1093/ecco-jcc/jjac037/6542057 

 46. Pais-Ribeiro, JL, Martins da Silva, A, Vilhena, E, Moreira, I, Santos, E, and Mendonça, D. The hospital anxiety and depression scale, in patients with multiple sclerosis. Neuropsychiatr Dis Treat. (2018) 14:3193–7. doi: 10.2147/NDT.S184260 

 47. Byrne, G, Rosenfeld, G, Leung, Y, Qian, H, Raudzus, J, Nunez, C , et al. Prevalence of anxiety and depression in patients with inflammatory bowel disease. Can. J Gastroenterol Hepatol. (2017) 2017:1–6. doi: 10.1155/2017/6496727

 48. Terrill, AL, Hartoonian, N, Beier, M, Salem, R, and Alschuler, K. The 7-item generalized anxiety disorder scale as a tool for measuring generalized anxiety in multiple sclerosis. Int J MS Care. (2015) 17:49–56. doi: 10.7224/1537-2073.2014-008 

 49. Langvik, E, Hjemdal, O, and Nordahl, HM. Personality traits, gender differences and symptoms of anhedonia: what does the Hospital Anxiety and Depression Scale (HADS) measure in nonclinical settings? Scand J Psychol. (2016) 57:144–51. doi: 10.1111/sjop.12272 

 50. Nunes, JC, Carroll, MK, Mahaffey, KW, Califf, RM, Doraiswamy, PM, Short, S , et al. General anxiety Disorder-7 questionnaire as a marker of low socioeconomic status and inequity. J Affect Disord. (2022) 317:287–97. doi: 10.1016/j.jad.2022.08.085 

 51. Navabi, S, Gorrepati, VS, Yadav, S, Chintanaboina, J, Maher, S, Demuth, P , et al. Influences and impact of anxiety and depression in the setting of inflammatory bowel disease. Inflamm Bowel Dis. (2018) 24:2303–8. doi: 10.1093/ibd/izy143

 52. Pimentel Maldonado, DA, Eusebio, JR, Amezcua, L, Vasileiou, ES, Mowry, EM, Hemond, CC , et al. The impact of socioeconomic status on mental health and health-seeking behavior across race and ethnicity in a large multiple sclerosis cohort. Mult Scler Relat Disord. (2022) 58:103451. doi: 10.1016/j.msard.2021.103451 

 53. Sciberras, M, Karmiris, K, Nascimento, C, Tabone, T, Nikolaou, P, Theodoropoulou, A , et al. Mental health, work presenteeism, and exercise in inflammatory bowel disease. J Crohns Colitis. (2022) 16:1197–201. doi: 10.1093/ecco-jcc/jjac037 

 54. Boehlen, FH, Herzog, W, Schellberg, D, Maatouk, I, Schoettker, B, Brenner, H , et al. Gender-specific predictors of generalized anxiety disorder symptoms in older adults: results of a large population-based study. J Affect Disord. (2020) 262:174–81. doi: 10.1016/j.jad.2019.10.025 

 55. Gorber, SC, Tremblay, M, Moher, D, and Gorber, B. A comparison of direct vs. self-report measures for assessing height, weight and body mass index: a systematic review. Obes Rev [Internet]. (2007) 8:307–26. doi: 10.1111/j.1467-789X.2007.00347.x

 56. Jalnapurkar, I, Allen, M, and Pigott, T. Sex differences in anxiety disorders: a review. Psychiatry, Depression & Anxiety. (2018) 4:1–9. doi: 10.24966/PDA-0150/100011

 57. Shen, B, Li, Y, Du, X, Chen, H, Xu, Y, Li, H , et al. Effects of cognitive behavioral therapy for patients with rheumatoid arthritis: a systematic review and meta-analysis. Psychol Health Med. (2020) 25:1179–91. doi: 10.1080/13548506.2020.1736312

 58. Wang, C, Sheng, Y, Yu, L, Tian, F, Xue, Y, and Zhai, Q. Effects of cognitive behavioral therapy on mental health and quality of life in inflammatory bowel disease patients: a meta-analysis of randomized controlled trials. Behav Brain Res. (2023) 454:114653. doi: 10.1016/j.bbr.2023.114653 

 59. Pouyanfard, S, Mohammadpour, M, ParviziFard, AA, and Sadeghi, K. Effectiveness of mindfulness-integrated cognitive behavior therapy on anxiety, depression and hope in multiple sclerosis patients: a randomized clinical trial. Trends Psychiatry Psychother. (2020) 42:55–63. doi: 10.1590/2237-6089-2018-0105 

 60. Farhane-Medina, NZ, Luque, B, Tabernero, C, and Castillo-Mayén, R. Factors associated with gender and sex differences in anxiety prevalence and comorbidity: a systematic review. Sci Prog [Internet]. (2022) 105:003685042211354. doi: 10.1177/00368504221135469 



OPS/images/fpsyt-14-1260420-t003.jpg
All Sex-stratified, fully adjusted

Unadjusted (N = 648— Adjusted (N = 644) Female (n =487) Male (n=157)
656)
Factor OR OR OR OR
(95% Cl) (95% ClI) (95% ClI) (95% CI)
1.6 205
Sex: Female 0.013 001 N/A
(111-247) (117-357)
098 097 096 098
Age.y 0.003 <0.001 <0.001 0.60
(0.97-0.99) (0.95-099) (0.94-0.98) (0.94-1.03)
Body mass index
Underweight-normal Ref. Ref. Ref. Ref.
116 L13 097 344
Overweight 047 061 048 0.09
(0.78-1.72) (0.68-1.89) (055-1.72) (0.82-14.42)
125 083 067 367
Obese 028 050 046 o1
(0.84-1.87) (0.49-1.41) (0.38-1.19) (0.74-183)
IMID type
RA Ref. Ref. Ref. Ref.
L2 105 082 553
Ms 059 083 023 0.08
(0.74-1.71) (0.60-1.85) (0.44-1.50) (0.78-38.9)
093 122 088 639
1BD 075 052 006 0051
(0.61-1.43) (0.65-2.28) (0.43-1.77) (1.01-407)
IMID disease 100 Lol 102 099
094 024 007 077
duration, y (0.99-101) (0.99-1.03) (0.99-1.04) (0.94-1.04)
Highest education
158 128 137 089
<High school 0.009 029 022 084
(112-2.22) (0.81-2.00) (0.82-2.29) (0.29-2.65)
>High school Ref. Ref. Ref. Ref.
Household income
128 050 083 089
Declined 041 076 049 083
(0.71-2.29) (0.42-1.98) (0.48-141) (0.30-8.53)
159 108 079 482
850,000 0.010 080 0.60 <0.001
(1.12-2.26) (0.62-171) (0.34-187) (149-156)
2550,000 Ref. Ref. Ref. Ref.
180 149 145 132
Ever smoker <0.001 007 013 0.68
(128-253) (0.95-232) (0.89-238) (0.41-4.26)
HADS-D score 151(142-162)  <0.001 153 (142-165)  <0.001 1.56 (1.43-1.69) <0.001 151 (1.29-1.76) <0.001

The effect sizes are for the presence of comorbid elevated anxiety symptoms in IMID (absence of ansiety is the reference). In the unadjusted model, the included N are as follows: N=648
(BMD), 652 (disease duration), 656 (all others). Multiple scerosis (MS), rheumatoid arthritis (RA), inflammatory bowel disease (IBD). Bolded value of p: statistially significant at p <0.05.






OPS/images/fpsyt-14-1260420-t004.jpg
Outcome [1] Female,  [2] Male, ] OR for males OR for males

N (%) N (%) (95%Cl), p (95%Cl), p
GAD-7 scale
QI: “Feeling nervous, anxious, or on edge” 295 7
370 (56.4) 0.005 083 0.49-1.41), 0.4 0.81(0.51-1.28), 0.3
(59.6) (46.6)
Q2:“Not beingable to stop or control worrying” 24 57
291 (44.4) 0.010 0.88(0.49-157), 0.6 079 (0.47-1.32), 03
(47.3) (35.4)
Q3: “Worrying too much about different things” 295 78
373(57.0) 0.013 0.88 (0.52-1.48), 0.6 0.89(0.56-1.39), 0.5
(59.8) (48.4)
Qi “Trouble relaxing” 260 67
327(500) 0.023 0.98 (0.57-1.68), 0.9 0.86(0.53-1.38), 0.5
(526) (419)
141 6
Q5: “Being so restless that it hard to sitstll” 187 (28.6) 100 184(1.07-315,0.027 169 (1.02-2.78),0.04
(28.5) (28.8)
Q6: “Becoming easily annoyed or irritable™ 313 88
401(612) 007 109 (0.67-1.76),07 0.93(0.59-1.45), 0.7
(63.2) (55.0)
Q7: “Feeling afraid as if something awful might 179 37
216(329) 0.002 0,62(0.35-1.10), 0.1 063 (0.37-1.06), 0.08
happen” (362) (@30)
HADS-A scale
Q1“1 feel tense or wound up” a3 m
524 (80.1) <0.001 058(033-103),006 059 (033-105),007
(838) (68.9)
Q3: I get a frightened feeling as if something 289 &7
356 (54.4) <0.001 069 (0.41-1.18), 0.1 0.72(0.42-1.23), 0.2
awful is about to happen” (585) (16)
Q5: “Worrying thoughts go through my mind” 384 103
g thoughts go through my 187 (74.) <0001 080(046-137,04 081 047-L41),05
(77.7) (64.0)
Q7:“I cansit at ease and feel relaxed” 336 100
436 (69.6) 0.018 114 (0.68-1.92),06 109 (0.63-1.89),07
721) (62.1)
Q9:“I geta sort frightened feeling like butterflies 297 78
375(57.3) 0.010 095 (0.60-1.50), 0.8 0.99 (0.62-159), 0.9
in the stomach” (602) (484)
QU T feel restless as if T have to be on the move” 339 98
437 (66.8) 0.068 114 (0.72-1.80),05 116/(0.73-1.83),05
(68.8) (60.9)
Q13: “I get sudden feelings of panic™ 297 76
373(56.9) 0.005 092 (0.56-1.51), 0.7 0.94(0.57-155), 0.8
(60.1) 47.2)

The effect sizes are for the endorsement of the specific scale item, with adjustment for sex and total GAD-7 or HADS-A anxiety scale score or sex; total GAD-7 or HADS-A anxiety scale score
and HADS-D score. Bolded value of p: statisticaly significant at p 0.05.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Sex differences evident in elevated anxiety symptoms in multiple sclerosis, inflammatory bowel disease, and rheumatoid arthritis



		1 Introduction



		2 Materials and methods



		2.1 Study setting and population



		2.2 Measures



		2.2.1 Participant characteristics



		2.2.2 Pain and fatigue effects



		2.2.3 IMID characteristics



		2.2.4 Psychiatric symptoms









		2.3 Statistical analysis









		3 Results



		3.1 Participant characteristics



		3.2 Sex differences amongst those with an IMID and elevated anxiety symptoms



		3.3 Sex differences amongst individual anxiety scale items in those with an IMID









		4 Discussion



		Data availability statement



		Ethics statement



		CIHR team in defining the burden and managing the effects of psychiatric Comorbidity in Chronic Immunoinflammatory Disease



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fpsyt-14-1260420-t001.jpg
[1] Total

anxiety
symptoms

N 656 (100) 220(33.5)
Sex: Female 495 (75.5) 179 (81.4)
Agey® 517 (14.1) 49.4(134)
Annual household income
($CAD)
<850,000 209 (31.9) 84(382)
2$50,000 390 (59.5) 116 (52.7)
Declined 57(8.7) 2009.D)
Highest education
<High School 212(323) 86(39.1)
>High School 444.(67.7) 134 (609)

BMI (kg/m?) © 269(235-315) | 27.1(238-323)
Underweight-normal (<25) 230 (35.1) 71(323)
Overweight (25-30) 217 (33.0) 74(33.6)
Obese (>30) 201 (30.6) 72(327)
ing 8(12) 3(14)
Ever-Smoker 387 (59.0) 150 (68.2)
Modified Pain Effects Score’ 12(80-17.0) 17(13.0-21.0)
Daily Fatigue Impact Scale® 9(30-16.0) 16(103-21.8)

Data presented as N (%) for categorical and median (IQR) or mean (SD) for c

[2] Elevated

[3] No Elevated

anxiety
symptoms

436 (66.5)
316 (72.5)
528 (14.3)

125 (28.7)
274 (628)
37 (85)

126 (28.9)
310(71.1)
268 (234-31.3)
159 (36.5)
143 (328)
129(296)
5(L1)

237 (54.4)
10(7.0-14.0)

2(0-3.0)

[4] Females, with
elevated anxiety

symptoms®
179(27.3)

493 (13.4)

64(35.8)
97 (54.2)
18 (10.1)

69 (385)
110 (61.5)
27.1(23.6-323)
63(35.2)
55(30.7)
59(33.0)
2(11)

120 (67.0)
17(13.0-203)

16 (10.0-22.0)

[5] Males, with
elevated anxiety
symptoms?

41(6.3)

49.9(13.8)

20 (48.8)
19(46.3)
2(49)

17 (415)
24(585)
27.4(259-31.7)
8(19.5)
19(463)
13(31.7)
1(24)
30(732)
17(13.0-220)

15(11.0-21.0)

p 4l
vs. [5]

<0.001

0.40

024

043

023

015

029
019

029

nuous variables. “There were 220 total cases of anxiety, defined by either GAD-7 7 for MS, GAD-729 for

RA, GAD-728 for IBD, or HADS-A 29 for any IMID Mean (SD) calculated. ‘N =8 missing BMI data, *N'=5 missing Pain Effects Score. ‘N= 1 missing Daily Fatigue Impact Score. The final
value of p column compares column 4 vs. 5 using the appropriate statistical test (student’s f-test = continuous variables;chi-square test = categorical variables), with bolding demonstrating

those p<0.05.





OPS/images/fpsyt-14-1260420-t002.jpg
[1] Total

N 656
IMID type

Multiple sclerosis. 255 (38.9)
Rheumatoid arthritis 154 (235)

Inflammatory bowel disease 247 (37.7)

IMID disease duration, y 180 (10.0-29.0)
Multiple sclerosis-related

Disease course”

Relapsing-remitting 183 (71.8)
Secondary-progressive 49(19.2)
Primary progressive 23(9.0)
Expanded Disability Status

40 (3.0-6.0)
Scale
Rheumatoid arthritis-related
Modified Health Assessment

4.0(0-6.5)
Questionnaire
Inflammatory bowel disease-related
Disease type
Ulcerative colitis 94/(38.1)
Crohn’s disease 153 (61.9)

Powell-Tuck Activity Score

Harvey Bradshaw Disease

Activity Index 400060
Mental health

GAD-7

GAD-7 score 3(10-7.0)
GAD-7>10 120172
HADS

HADS-A score 60(3.0-90)
HADS-A 29 184(282)
HADS-A>11 102(156)

HADS-D score 4.0(20-7.0)

[2] Elevated

anxiety
symptoms

220

91 (41.4)

51(23.2)

78/(35.5)
180 (11.0-29.0)

73 (80.2)
12(132)

NR

40(30-5.5)

60(28-9.0)

27 (34.6)
51(65.4)
40 (20-9.0)

60(30-7.0)

10(7.0-13.0)
112(519)

10(9.0-12.0)
184 (84.0)
102 (46.6)

7.0(5.0-10.0)

[3] No Elevated

anxiety
symptoms

436

164 (37.6)

103(23.6)

169 (38.8)
19.0(10.0-29.0)

110(67.1)
37(226)

7(10.4)

4.0(3.0-6.0)

3.0 (0-6.0)

7 (39.6)

102 (60.4)
20 (14

.0)

3.0(1.0-6.0)

20(00-30)
0

4.0 (20-6.0)
0(0)
0(0)

20 (1.0-4.0)

[4] Females, with
elevated anxiety
symptoms?®

179

77 (43.0)

48 (26.8)

54(30.2)
180 (11.0-29.0)

62(80.5)
NR
NR

35(25-53)

60(3.0-9.0)

15(27.8)
39(72.2)
40(1.0-8.0)

60(38-7.0)

100 (7.0-13.0)

91 (51.4)

10(9.0-13.0)
149 (83.7)
82(46.1)

7.0(5.0-9.0)

[5] Males, with
elevated anxiety
symptoms?®

a

14(341)
3073)
24(58.5)

170 (80-27.5)

11(78.6)
NR
NR

4.0(30-5.6)

20(0)

12(50.0)
12(50.0)
65(23-10.0)

4.0 (1.0-7.0)

100 (7.0-15.0)
21(53.9)

100 (9.0-12.0)
35 (85.4)
20 (48.8)

8.0(60-11.0)

pl4l

vs. [5]

<0.001
<0.001
<0.001

014

040

027

0.051

009

015

049

046

025
050
044

<0.001

Data presented as N (%) for categorical and median (IQR) or mean (SD) for continuous variables. NR: not reported due to small cellsize. *N=220 total cases of anxiety, defined by either
GAD-727 for MS, GAD-729 for RA, GAD-7 28 for IBD, or HADS-A 29 for any IMID, "No clinically isolated syndrome. Bolding demonstrating those p < 0.05
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